A comparison is offered between the nature of the educational process in modern universities and classical universities that existed in the XIX and XX centuries. It is shown that the decline in the quality of education in modern universities is largely due to the significantly increased workload (more than 10 times) over the past hundred years, , which greatly complicates the conduct of research by full-time teachers and actually cancels the principles of Humboldt. It is clear that modern information technologies allow a return to the implementation of Humboldt's principles at a qualitatively new level. This can be provided by transition to the organization of educational process in "autocatalytic" mode when the information resources providing educational process are maintained by professional, non-academic staff. In this case, the role of the professorship is refocused on the performance of curatorial functions.
INTRODUCTION
Th e key to the question in the title of this article is not as obvious as it may seem at fi rst, especially if we consider teaching on graduate programmes, particularly those associated with the most rapidly developing areas of science and technology (information and telecommunication technologies, nanotechnology, etc.).
Th is can be proved by comparing the situation that took place at the turn of the XIX and XX centuries and now.
Th e turn of XIX and XX can indeed be chosen as a reference point, since it was at this time that the modern era can truly be said to have blossomed [1] . In addition, in this historical period the transition to mass higher education begins, accompanied by a pronounced professionalization of science [1] . 
BASIC FUNCTIONS OF THE TEACHER AND HUMBOLDT'S PRINCIPLES
If we approach from the standpoint of information theory, in the period under consideration the basic functions of a University teacher (as a teacher) should be defi ned as follows:
◆ selection of the most useful information for learning from current scientifi c literature;
◆ systematization of information relating to a particular specialism;
◆ transformation of this information into a convenient form for students to learn;
◆ overseeing the actual learning process (classroom, exams, etc.).
It should be underlined that in the classical university model, the educational process was only one of the functions of the "teacher" and, indeed, many prominent academics have prioritized their research without detracting from their standard of teaching or student interaction.
Evidence of this is both well-known historical facts [1] and the famous principles of Wilhelm von Humboldt, who managed to convince the Russian king of the need to create a new University model (1808).
Th e fundamental principles proposed by Humboldt as the basis of a new type of University are academic freedom and the unity of research and teaching/learning [1] [2] [3] .
At Humboldt University the core of the educational process was based not on the principle of transmitting the unchanged essence of accepted academic wisdom. According to Humboldt, a true specialist cannot be trained solely through transmitting a set of certain established truths; this can only be done by involving the student in scientifi c processes. Th at is, not an off ering ofcertain truths, but only engagement in research processes allows students to learn science.
Science classes become the most important component of the educational process [1] [2] [3] , and this statement applies to both students and teachers. Th e student acquires and consolidates knowledge directly in the process of scientifi c research, which is carried out by them in conjunction with the supervisor. Teachers, conducting research continue to learn themselves and by learning, they teach others. Simplifying, the principles of Humboldt claim, that the University teacher should be learning throughout their life. Th e prerequisite for this is academic freedom-it is assumed that a specialist in a particular fi eld knows better than others what to do in order to best carry out research in a particular fi eld of science.
Humboldt's principles were put into practice in the vast majority of the world's leading universities in the XIX century, in an era when the political elites of European countries not only clearly understood the importance of the development of science and technology, but were also closely associated with the scientifi c community [1] . Th ese principles have proven to be the best. In particular, it is the combination of academic freedoms with the scientifi c activities of teachers that made it possible to create numerous University textbooks, which left a mark in the history of science and pedagogy.
THE TEACHER AND THE CONTENT OF HIGHER EDUCATION
As history shows, a good University textbook can be created only by an active scientist, fully immersed in the appropriate information environment, or rather the person for whom science is not a craft , but the meaning of life, the only acceptable form of existence for them in this world.
Th is returns us to the above list of functions of the University teacher (lecturer). Each of the items on this list corresponds to the specifi c stages of the birth of a University textbook worthy of the name. It is obvious that in the conditions of rapid development of science (as was the case throughout the XIX century), the University textbook should combine novelty and fundamentality, to present new provisions in close connection with the basic results accumulated in the relevant fi eld of knowledge.
Somewhat simplifying, we can distinguish the following stages of the birth of a University textbook: ◆ the appearance of the primary scientifi c material refl ected in the original scientifi c papers published in scientifi c periods;
◆ primary systematization of the available scientifi c material in literature review articles;
◆ systematization of the material in monographic publications with parallel development during lectures;
◆ consolidation of information that has stood the test of time in University textbooks.
Th is scheme for many years remained not just an ideal, but was considered as the only acceptable practice. It is appropriate to emphasize once again that academic freedom was the necessary condition for its implementation in practice; throughout the XIX century, such freedoms were not only a declaration, they were embodied in reality.
Indeed, the realization of academic freedom requires appropriate conditions, which were in place during this period of time. As noted in [4] , at the beginning of XIX the volume of academic workload in the University Charter was not defi ned at all. An indication of what it could be, is given by the Charter of the Pedagogical Institute (St. Petersburg), in which professors read, depending on the disciplines taught, lectures on 3-4 astronomical hours a week.
In the cited work [4] it is also noted that during the reign of Nicholas I, University freedoms were limited, and the duties of the teaching staff , on the contrary, increased. Article 86 of the new University Statute of 1835 reads: "the Professor is obliged to teach his subject at least 8 hours a week" [5] , CIT. on [4] .
During the period of professionalization of science and the transition to mass higher education, the situation has changed. Th us, according to the standard regulations on the procedure for planning the teaching load of the teaching staff , approved by the orders of the ministry of higher education of the USSR No. 520 of 17.07.87, the actual teaching load of the teacher had to be from 450 to 1000 hours per year, including at least 150 hours of classroom (for professors and associate professors). Currently, the situation is only getting worse: for example, in Kazakhstan, the typical academic load of the teaching staff for the academic year is 23 credits for natural and technical areas and 25 credits for social sciences.
Academic freedom continues to be discussed now; in any case, the relevant debates are recorded in the documents of many Kazakh universities.
However, even if such freedom is available in theory, teachers cannot use them in practice, because in addition to the immeasurably increased (compared to the late XIX and early XX centuries) workload, teachers are forced to spend considerable time on draft ing bureaucratic papers and meetingsetc.
Th is could not aff ect, among other things, the quality of teaching materials and teaching aids. Th e vast majority of them, compiled by teachers on duty, does not stand up to any criticism; it is an untalented compilation of information from open sources, the content of which is oft en selected randomly, only on the basis of compliance with formal requirements. In fact, the vast majority of teachers use the same methods that students use when writing essays in their textbooks. It is not surprising that both have long turned to profanity, especially if we talk about the most rapidly developing areas of knowledge (information and telecommunication technologies, for example).
It is not surprising that many teaching materials on the content and quality are no diff erent from student papers, and this fact is a very clear illustration of the transformation of the functions that University teachers currently perform.
In a certain sense (especially if we talk about information and telecommunication technologies) teachers and students of post-Soviet universities were in the same position -and those, and others draw information from the same open sources (oft en diff erent internet resources), only one retells this information in lectures, and others -in exams.
It is obvious that the teacher, overloaded with bureaucratic nonsense and current classes, will not be able to understand the material contained in open sources any more deeply than the student. As the current practice shows, very oft en the reverse situation occurs. Th is becomes especially evident in relation to the fi eld of telecommunications (undergraduates who actually work in the units of Kaztelecom oft en openly laugh at the absurdities that are voiced at lectures by teachers familiar with the latest telecommunications equipment only on the poor internet resources, composed by the same poor fellows as themselves).
Generalizing, it can be argued that in modern conditions de facto there is a certain competition between teachers and students (or rather, those who really seek to acquire knowledge). Th e sources of information are the same for the vast majority of teachers and students., As such, the scheme of writing textbooks and preparing lectures, described above, no longer works (including objective reasons related to the rapid obsolescence of information, especially technical nature).
Th erefore, except for some nuances, "the game is on an equal footing". Th eoretically, on the side of the teacher such factors as experience and immersion in the appropriate communication (professional) environment should provide an advantage. Indeed, the most eff ective way to obtain information on the specialism is direct communication with colleagues (at conferences, in private conversations, etc.). Due to immersion in the professional environment, the teacher (even being a fulltime scientist only in part) has the opportunity to form judgments and opinions at an expert professional level without wasting time.
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Th is factor continues to operate in European universities (which, apparently, explains the relatively high quality of European education that still exists). However, in relation to post-Soviet universities, it can be stated with certainty that the factor of immersion in the professional environment has ceased to operate.
Visiting an international conference by a teacher of post-Soviet universities is an event. In any University there are only a small number of teachers who regularly communicate with foreign colleagues. In such countries as Kazakhstan, there is also a factor of low communication connectivity of the professional environment: very oft en, even within the same Department, teachers do not discuss scientifi c issues, as they write works in completely diff erent directions. All have long been accustomed to the fact that at meetings of graduate departments of post-Soviet universities oft en discuss any issues other than the actual scientifi c. In the vast majority of Kazakh universities, the rarest event is the discussion of scientifi c issues at scientifi c councils, etc.
THE TEACHER AND THE COMPETENCE OF BACHELOR DEGREES AND MASTERS
As a result, the only advantage of the teacher of the Kazakh University relatively to the student (if we talk about the assimilation of new information from open sources) is their experience. However, in modern conditions this advantage is questionable, as many University teachers (especially under the age of 35 years) acquire less experience of scientifi c activity, and more experience of drawing up bureaucratic papers.
Th is state of aff airs can be illustrated by simple formulas. Th e teacher retains an advantage over the student, if the product of the time they spend on the assimilation of new material, the speed of its assimilation exceeds the same fi gure for the student: For post-Soviet (specifi cally, for Kazakhstany) universities, we can also write the following expression for the indicator 1 ν , which de facto refl ects the experience gained by the teacher
Th e record takes into account that over time, the teacher's time spent on bureaucratic activities may decrease. However, for teachers under the age of 35-40 years, which in the near future will play a main role in Kazakhstan's higher education (due to the natural loss of personnel trained during the existence of the USSR), this factor is unlikely to matter. Th erefore, we can rewrite thus:
where τ_0 -duration of experience (teaching experience).
Th e indicator 2 ν obviously has a signifi cant spread, but this does not change the conclusion that can be made directly on the basis of the formula (3). Th ere is a critical value of the indicator kr ) ( 2 1 τ τ + , above which the teacher will absorb information much less eff ectively than the student. Moreover, this critical threshold should be determined, focusing on the part of students who are most motivated to study, i.e. the maximum value of 2 ν and the minimum value of 3 τ .
It is the most motivated students who de facto form an opinion about the teacher in the study group; if such students explain to fellow students that the teacher is talking nonsense, the whole group will stop engaging. According to bureaucratic papers, everything will look as it should, but in fact, such a course of lectures will turn into profanity, which, alas, is oft en the case in practice.
It is obvious that as the volume of bureaucratic papers compiled by teachers increases (which is the case in practice), sooner or later conditions will be created when the critical value kr ) ( 2 1 τ τ + will be achieved. Of course, it is diffi cult to specify the specifi c numerical values of the indicators appearing in the above equations (the formulas are given only for illustration), however, there is every reason to believe that in modern conditions the following already takes place: Th is is corroborated by the analysis of methodological materials compiled by teachers of Kazakh universities. As noted above, many of them are inferior in quality and depth of coverage relatively to students' abstracts available on the free market.
We can conclude that the principles underlying Humboldt University are no longer implemented in modern conditions, at least in the post-Soviet space.
Th erefore, it is necessary to radically transform the approach to the organization of the educational process in universities.
We emphasize that the transition to a high classroom workload for teachers partly took place for objective reasons. In the fi rst decades of the XX century, higher education became widespread. Today, more than half of the relevant age group in Kazakhstan are University students. It is obvious that in such circumstances, maintaining the academic load at the level of the early twentieth century would require a number of teachers that no country in the world can aff ord. It is appropriate to emphasize that the problems of fi nancial nature (for example, teachers' salaries), most oft en discussed in the literature on the quality of post-Soviet higher education [6] [7] [8] , are also related to the fact that higher education has become widespread. In the early XX century, education was eff ectively for elites only, and there was an opportunity to provide an appropriate standard of living for professors [4] .
Th us, there is an obvious contradiction between the number of students and the quality of the teaching staff . Th is paradox can be solved precisely by using the resource which poses diffi culty [9] [10] .
Indeed, as emphasized above, the situation of ordinary teachers (most lecturers) and students is the same with respect to the abundance of information resources. Both have to study the same material related to up-todate technology (for the fi eld of information and telecommunication technologies, updates take place in real time and the programmes of lecture courses are oft en outdated within two to three years).
Consequently, there is an opportunity to convert the process of students studying new material into their creation of textbooks (under the guidance of the teacher, of course). It is quite possible to imagine an option when undergraduates studying in scientifi c and pedagogical Master's courses are preparing to update the existing textbooks for the bachelor's degree. Such activities can be carried out within the framework of assignments in specifi c disciplines, the teaching of which is carried out in the Master's programmes.
Moreover, there is every reason to argue that the updating of textbooks for undergraduates fi ts into the logic of the project activities of postgraduate students. Recall that currently in the post-Soviet space project activity is considered as one of the most promising forms of training. In particular, in the literature [11, 12] there is such a term as "knowledge triangle", it implies a certain modernization [13] of the Humboldt principle, implying the unity of the actual training, research and project activities, combined in the educational process.
However, to put before the students the tasks associated with the performance of their projects with real practical (and moreover, commercial) value is diffi cult. In modern conditions, the commercialization of the results of scientifi c and technical activities carried out even by full-time University teachers is at a very low level. Th e number of developments implemented in practice in Kazakhstan does not exceed a fraction of a percent of the total number of conducted scientifi c and technical research, i.e. the vast majority of publications related to engineering and technology do not fi nd practical application. It is obvious that in such conditions the practical signifi cance of projects aimed at creating technical innovations by postgraduates will be even lower.
Th erefore, it makes sense to consider other areas of project activities of postgraduates. It is possible that the creation of textbooks for undergraduate may be its most promising (at least in terms of mass coverage) form.
Th e prospects of this form of project activity for students associated with the resolution of the contradiction between the quality of education and the mass character of higher education, which was mentioned above.
LECTURER AND DISTANCE LEARNING
Distance learning aimed at the widest possible use of video lectures (in the future -artifi cial intelligence systems) can serve as another tool for resolving the contradiction stated above. We emphasize that from the positions advocated in this work, artifi cial intelligence systems are considered not as a "replacement" of the teacher with an information product, but as a means of increasing the number of University students per teacher. Th is approach, among other things, fi ts into the logic of the strategy for the development of artifi cial intelligence systems, developed in [14] .
Th is approach, in particular, meets the interests of universities, as it allows signifi cant reduction in the cost of labor of the teaching staff while maintaining the quality of education.
In a sense, we are talking about the creation of an "autocatalytic" system, when education at the University is driven by the students themselves in accordance with principles of modern pedagogy applied in Anglo-Saxon universities.
Th e fi rst step towards the introduction of such an "autocatalytic" system can be to provide support for video lectures for undergraduate students. Th e role of the teacher in this case is reduced to curatorial activities, which signifi cantly reduces the labor costs of providing a course of lectures on each individual discipline.
In other words, at the fi rst stage of implementation of the proposed approach, we can off er the following scheme of the educational process in the undergraduate:
Th e primary phase is the preparation of educational material on specifi c undergraduate courses in the form of video lectures. Secondly, the students will perform the task of searching for additional material for these lectures. Specifi cally, we are referring to the creation of additional training tools such as animations and other illustrative materials created with the help of modern computer graphics.
Similarly, it is possible to raise the question of creating information resources that will provide practical training in the bachelor's degree by undergraduates.
In this case, the role of the teacher (Professor) is reduced to supervising the relevant activities, providing guidance and oversight, suggesting novel directions and ideas, etc.
It is appropriate to emphasize that the performance of such tasks by undergraduates will deepen their knowledge and consolidate the material that they studied earlier (especially since, as the current practice shows, it remains unused, quickly forgotten).
Th is, of course, requires a certain modernization of the existing approaches to teaching in the scientifi c and pedagogical postgraduate courses, which has long been overdue. Namely, current Master's dissertations, particularly in technical disciplines, are in their overwhelming majority unusable. Th is is due, among other things, to the fact that in modern conditions it is extremely diffi cult to provide real practical use of the results obtained during the implementation of Master's dissertations. Much more useful (from all points of view) would be the creation of appropriate teaching materials for undergraduate.
CONCLUSION
Th us, at present, there are all prerequisites to reconsider the role and functions of the teacher of a modern University.
It is advisable to examine the possibility of transferring the educational process in universities to an "autocatalytic" mode, when the educational process is largely supported by the students themselves (in particular, postgraduates provide support for video lectures and information resources for practical training in the undergraduate programmes). Th e modern level of development of information technologies allows this to be done without reducing the quality of education (on the contrary, the quality of the lecture material will increase, as the prerequisites for the identifi cation and elimination of incompetent teachers, the number of which in modern Kazakh universities remains unacceptably large).
In this case, the role of the Professor is reduced to curatorial functions, which allows one to free up time for science classes, leading the workload to those indicators that were characteristic of University education.
